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(54) Electronic camera 

(57) Image data photographed by an image captur- 
ing apparatus is temporarily stored in a volatile memory. 
The volatile memory temporarily is supplied with power 
from a battery to store the image data temporarily. The 



remaining capacity of the battery is detected, and a 
maintainable time of the image data maintained in the 
volatile memory is calculated based on the detected re- 
maining capacity of the battery. The calculated main- 
tainable time is displayed on a display. 
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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

[0001] The present invention relates to an electronic camera having a volatile memory in which image data can be 
temporarily recorded. 

10 2. Description of the Related Art 

[0002] Some conventional electronic cameras incorporate a buffer memory to allow continuous shooting and the 
like. A volatile memory is often used as such a buffer memory because of limitations on the cost, memory capacity, 
and so on. Image data temporarily recorded in a buffer memory is subjected to predetermined image processing and 
is is thereafter transferred to and recorded in a data recording medium (hereinafter simply referred to as "medium") that 
is detachably attached to the electronic camera. The image data in the buffer memory is erased once it is transferred 
to and recorded in the medium. 

[0003] In general, a conventional electronic camera has been controlled to indicate that the number of images that 
can be recorded in the medium is 0 and to disable the photographic operation of the camera when the remaining 
20 capacity of the medium falls below a capacity to accommodate the data of one image. In such a case, since the 
photographic operation is disabled until the medium full of image data is replaced with another medium, a problem has 
arisen in that a shooting opportunity can be missed because of time-consuming replacement. 

SUMMARY OF THE INVENTION 

25 

[0004] It is an object of the invention to provide an electronic camera in which various pieces of time information 
associated with temporary storage of image data in a volatile memory are calculated based on the remaining capacity 
of a battery. 

[0005] An electronic camera according to the invention has a volatile memory for temporarily maintaining image data, 

30 a detection means for detecting the remaining capacity of a battery for supplying power to the volatile memory, and a 
maintain time calculating means for calculating a maintainable time for which the image data can be maintained in the 
volatile memory based on the remaining capacity of the battery detected by the detection means. A display of the 
maintainable time will make it easy to indicate until when the image data maintained in the volatile memory is to be 
transferred to and preserved in an external memory, e.g., a recording medium such as a memory card. 

35 [0006] Another electronic camera according to the invention has a volatile memory for temporarily maintaining image 
data, a detection means for detecting the remaining capacity of a battery for supplying power to the volatile memory, 
a setting means for setting a desired data maintain time for the volatile memory in which the image data is maintained, 
a maintain capacity calculating means for calculating a maintain capacity that is a battery capacity to allow the image 
data to be maintained for the desired data maintain time, and an enabled time calculating means for calculating a time 

40 during which the camera is enabled based on a capacity difference obtained by subtracting the maintain capacity from 
the remaining capacity of the battery. In this case, again, the camera enabled time may be displayed on a display. 
Further, there may be provided a maintain time calculating means for calculating a maintainable time of the image data 
maintained in the volatile memory based on the remaining capacity of the battery detected by the detection means. In 
this case, the display preferably displays the camera enabled time and the maintainable time. 

45 [0007] When image data recorded in the volatile memory is to be maintained for a desired data maintain time, an 
Indication of the camera enabled time will make it easy to confirm how long the electronic camera is enabled. 
[0008] When a desired data maintain time is set by the setting means, the desired data maintain time is preferably 
displayed along with the camera enabled time. In this electronic camera, a preset desired data maintain time can be 
confirmed, and it is easy to know whether a desired data maintain time has been properly set as needed or not. 

so [0009] Another electronic camera according to the invention has a volatile memory which is an internal memory for 
temporarily maintaining image data to be transferred to an external memory of the camera, e.g., a recording medium 
that can be attached to and detached from the camera, a detection means for detecting the remaining capacity of a 
battery for supplying power to the volatile memory, a maintain time calculating means for calculating a maintainable 
time of the image data recorded in the volatile memory, a recording mode selecting means for selecting a first recording 

55 mode for transferring and recording the image data to the external memory after maintaining the image data in the 
volatile memory temporarily and a second recording mode for recording the image data in the volatile memory, and a 
display for displaying the maintainable time when the second recording mode is selected by the recording mode se- 
lecting means. 
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[0010] By allowing selection between recording in the external memory and recording in the internal memory of the 
camera, image data can be recorded in the volatile memory, for example, even when there is no memory card to serve 
as the external memory or even when the external memory is full of image data. As a result, a shooting opportunity 
will not be missed unlike the prior art. 

5 [0011] The electronic camera may have a setting means for setting a desired data maintain time for the volatile 
memory in which image data is maintained, a maintain capacity calculating means for calculating a maintain capacity 
that is a battery capacity to allow image data to be maintained for the maintain time, and an enabled time calculating 
means for calculating a camera enabled time based on a capacity difference obtained by subtracting the maintain 
capacity from the remaining capacity of the battery. In this case, the display displays the camera enabled time and the 

10 maintainable time. For example, such an electronic camera allows a photographic operation to be performed in con- 
sideration to the time required for moving to a place where image data can be preserved after the photographic oper- 
ation. 

[0012] Preferably the above-described electronic camera further has a disabling means for disabling operations of 
the camera other than the maintenance of image data recorded in the volatile memory when the remaining capacity 
15 of the battery is equal to or smaller than the maintain capacity. With this electronic camera, it is possible to avoid 
situations wherein too many pictures are taken with thecamera in preoccupation with photographing until the remaining 
capacity of the battery falls below the maintain capacity. 

[001 3] Another electronic camera according to the invention has a volatile memory for temporarily maintaining image 
data, a detection means for detecting the remaining capacity of a battery for supplying power to the volatile memory, 
20 a maintain time calculating means for calculating a maintainable time of the image data maintained in the volatile 
memory based on the remaining capacity of the battery detected by the detection means, an enabled time calculating 
means for calculating an enabled time of the camera based on the remaining capacity of the battery detected by the 
detection means, and a display for displaying the maintainable time and the camera enabled time. 

25 BRIEF DECRIPTION OF THE DRAWINGS 

[0014] Fig. 1 is a block diagram showing a schematic configuration of an application of the invention to a digital still 
camera. 

[0015] Fig. 2 is a diagram that qualitatively shows relationship between the voltage of a battery 8 and a discharge 
30 capacity. 

[0016] Fig. 3 is a flow chart for explaining an operation of a camera. 

[0017] Fig. 4 is a flow chart that details the photographing and recording operation in the flow chart shown in Fig. 3. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

35 

[0018] An embodiment of the invention will now be described with reference to Figs. 1 through 4. Fig. 1 is a diagram 
showing an embodiment of an electronic camera according to the invention, and it is a block diagram showing a sche- 
matic configuration of a digital still camera. An image pickup device 2 that is a CCD, CMOS image sensor or the like 
, is provided behind a photographic lens 1 (or under the lens 1 in the figure), and subject light incident upon the photo- 
40 graphic lens 1 forms an image on an image pickup surface of the image pickup device 2. An image signal output by 
the image pickup device 2 is converted by an A/D conversion circuit 3 into a digital signal which is then input to a signal 
processing circuit 4. The signal processing circuit 4 performs image processing such as contour compensation and 
gamma compensation on the digital signal thus converted. 

[0019] The image data which has been subjected to image processing such as gamma compensation at the signal 
45 processing circuit 4 is subjected to a reducing process or the like depending on the display resolution of an LCD monitor 
5 and is displayed on the LCD monitors. The series of operations from the photographing at the image pickup device 
2 up to the reducing process described above is repeated to update the image (referred to as "through image") displayed 
on the LCD monitor 5 sequentially at predetermined intervals. The focus of the photographic lens 1 is continually 
adjusted by an AF device which is not shown to display an image in focus on the LCD monitor 5. 
so [0020] 6a and 6b represent a half-press switch and a full-press switch which are respectively associated with oper- 
ations of pressing the release button of the electronic camera halfway and completely. When the half-press switch 6a 
is turned on, the luminance of the subject is measured by a photometer which is not shown. When the release button 
is thereafter pressed completely to turn the full-press switch 6b on, an image signal is output by the image pickup 
device 2. The image signal is converted by the A/D conversion circuit 3 into a digital signal which is then processed 
55 by the signal processing circuit 4 and is temporarily stored in a buffer memory 7. 

[0021] The buffer memory 7 is a volatile memory such as a DRAM. Data is maintained in the buffer memory 7 only 
when power is supplied from a battery 8, and the maintained data is lost when the supply of power is stopped. Image 
data stored in the buffer memory 7 is read into an image compression circuit 9 and is stored in the buffer memory 7 
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again after being subjected to a data compression process according to the JPEG compression method or the like. 
The image data stored in the buffer memory 7 is recorded in a recording medium 12 after date and time data, the 
shutter speed, and the stop value are added thereto. A volatile memory card such as a PC card or CF card is used as 
the recording medium 12. The recording medium is detachably attached to a connector 11 in a slot provided on the 
5 electronic camera. The recording medium may be replaced by an external memory to which image data is transferred 
through a cable or on a wireless basis. 

[0022] A CPU 1 0 which controls the camera as a whole calculates a maintainable time, a camera enabled time, a 
maintain capacity, and so on to be described later. The calculated times are displayed on a display section or a monitor 
1 5. The display section 1 5 is supplied with power from a battery (not shown) that is provided separately from the battery 
10 8 for driving the camera. This battery is used as a power source for a clock function and so on. A detecting section 16 
for detecting the remaining capacity of the battery 8 calculates the remaining capacity based on the voltage V of the 
battery 8. 13 represents an interface circuitfor connecting the connector 11 and CPU 1 0, and 14 represents an operating 
section for inputting various instructions (for mode setting, setting of a desired data maintain time, and so on to be 
described later) to the camera. 

15 

description of Functions> 

[0023] Major functions of the electronic camera of the present embodiment will now be described. 

20 (a) Two Types of Recording Modes (Normal Mode and Internal Recording Mode) 

[0024] The electronic camera of the present embodiment can record photographed image data in two modes. One 
is a mode in which data is recorded in the recording medium 12 in the same manner as that in a normal camera, and 
such setting is referred to as "normal mode". The other is a mode in which image data is recorded and maintained in 
25 the buffer memory 7 provided inside the camera and which is referred to as "internal recording mode". Selection be- 
tween those modes may be automatically carried out by the camera depending on whether the recording medium 12 
is full of image data or whether the recording medium 12 is attached or not, and the selection may alternatively be 
made by the photographer through an operation on the operating section 14. 

[0025] In the internal recording mode, photographing can be carried out even if no recording medium 12 is attached 
30 to the camera or even if a recording medium 12 that is attached is full of image data, and the photographed image 
data is entirely recorded in the buffer memory 7. At this time, the CPU 1 0 calculates how long the image data recorded 
in the buffer memory 7 can be maintained by the remaining capacity of the battery 8. A maintainable time t1 thus 
calculated is displayed on the display section 15. 

[0026] Fig. 2 is a diagram that qualitatively shows relationship between the voltage V of the battery 8 and a discharge 
35 capacity Wh. The voltage V is 0 when the discharge capacity is 0. The voltage V linearly decreases as the discharge 
capacity increases, and the voltage drop abruptly increases near the end of discharge when the remaining capacity 
approaches zero. Vmin represents a lower limit of voltages at which a photographic operation and display of an image 
on the LCD monitor 5 are enabled, i.e., voltages at which the camera is enabled. In the present embodiment, the 
operation of the camera is disabled when the battery voltage is equal to or lower than Vmin. As will be described later, 
40 a data maintaining function for maintaining image data in the buffer memory 7 only works in the operation disabled 
state of the camera. 

[0027] Vmin represents a lower limit voltage to use the device as a camera. When it is only required to maintain 
image data in the buffer memory 7, it can be used at a voltage V1 (< Vmin). For example, when the voltage of the 
battery 8 is represented by V2 t the remaining capacity AWh of the battery is given by Equation (1) shown below. When 
45 the power required for maintaining data is represented by W0, the above-described maintainable time t1 is calculated 
according to Equation (2). Voltage-discharge capacity characteristics as shown in Fig. 2 are stored as a table in the 
electronic camera of the present embodiment in advance. 

AWh = Wh1-Wh2 (1) 

50 

t1 = AWh/WO (2) 

55 [0028] A camera enabled time t2 calculated according to Equation (3) shown below may be displayed on the display 
section 1 5 along with the above-described maintainable time. W1 in Equation (3) represents power consumed to display 
images on the LCD monitor 5, and t2 represents a time for which images can be successively displayed. The number 
of images that can be photographed may be displayed instead of the camera enabled time t2. The number of images 
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that can be photographed is obtained by dividing (Wh mjn - Wh2) by the amount WhO of power consumed to photograph 
one image. The camera enabled time t2 and the number of images that can be photographed may be displayed re- 
gardless of the above-described modes. 

t2 = (Wh min - Wh2)/W1 (3) 

(b) Function of Setting Desired Data Maintain Time 

10 [0029] A desired maintain time can be set for image data maintained in the buffer memory 7. The setting operation 
is performed with the operating section 14. For example, when a time x is set as a desired data maintain time, the 
capacity required for maintaining the data for the time x (maintain capacity) is x-WO. When the battery voltage at the 
time of setting is V2, since the remaining capacity AWh is given by Equation (1), a difference AWh1 between the 
remaining capacity and the maintain capacity is given by Equation (4). In the desired maintain time setting state, a 

15 time t3 that is calculated according to Equation (5) is displayed on the display section 15 as a camera enabled time. 



20 



25 



Awhl - AWh - x*WO 

= (Whl - Wh2) - x-WO ... (4) 



t3 = AWh1/W1 (5) 



[0030] The photographer can recognize how long the camera can be used from the indication of the time t3. In this 
case, the number of images that can be photographed which is calculated based on AWh 1 /WhO may be displayed 
instead of the time t3. When the remaining capacity AWh becomes equal to x-W0 or when the battery voltage becomes 
V3 in Fig. 2, operations of the camera are automatically disabled except the operation of maintaining image data in 
30 the buffer memory 7. Since the data is maintained for the time x after the disablement, the recording medium 12 is 
attached to the camera during that time to preserve the image data by transferring the image data to the same or 
transferring it from the camera to a personal computer or the like. At this time, the preserving operation is performed 
with power supplied to the camera using an AC adaptor or the like. 

35 < Description of Operations> 

[0031] Operations of the camera will now be described with reference to the flow chart in Figs. 3 and 4. Figs. 3 and 
4 show a main routine and a sub-routine of the flow chart, respectively. The flow in Fig. 4 is started when the camera 
starts to be supplied with the power supply. At step S1 , the voltage V2 of the battery 8 is detected, and the camera 

40 enabled time t2 is calculated according to the above-described Equation (3) based on the voltage V2. At step S2, the 
camera enabled time t2 calculated at step S1 is displayed on the display section 15. Step S3 is a step forjudging 
whether the voltage V of the battery 8 is higher than the voltage Vmin that is the lowest voltage enabling photography 
by the camera. The process proceeds to step S4 when V is judged to be higher than Vmin, and the process proceeds 
to step S1 3 when V is judged to be equal to or lower than Vmin . 

45 [0032] When the process proceeds from step S3 to step S13, at step S1 3 the display unit 15 indicates that the battery 
8 is empty and then the series of processes is terminated. It is judged at step S4 whether a desired maintain time has 
been set through an operation on the operating section 14. If yes, the process proceeds to step S14 and, if not, the 
process proceeds to step S5. 

[0033] A description will be made on the case in which a desired maintain time is set, i.e., the process proceeds from 
50 step S4 to step S5. At step S5, the maintainable time t1 and the camera enabled time t3 are calculated according to 
Equations (2) and (5), and the times t1 and t3 and the set time x are displayed on the display section 15 at step S6. 
The camera enabled time t3 is the required time for which the battery voltage V2 at the present time decreases to V3 
as shown in Fig. 2. V3 is the battery voltage at the time when data maintenance is started. 

[0034] At step S7, it is judged whether the remaining capacity AWh of the battery 8 is equal to or smaller than the 
55 maintain capacity x WO required for maintaining the image data or whether to start data maintenance. If it is judged 
that AWh > x-WO and that photographing is still enabled, the process proceeds to step S1 6. If it is judged that AWh < 
x-W0 and that data maintenance is to be started, the process proceeds to step S8. When the process proceeds to step 
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S8, CPU10 disables all functions other than the function of maintaining data. The process at step S1 6 will be described 
later. 

[0035] At step S9. it is judged whether image data has been recorded in the buffer memory 7. If it is judged that no 
image data has been recorded, the series of operations is terminated without the operation of maintaining data. If it is 
5 judged that image data has been recorded, the process proceeds to step S10 to calculate the maintainable time t1 . At 
step S11 , it is judged whether the calculated maintainable time t1 is greater than 0 or whether a capacity to maintain 
the data is left. If it is judged that t1 > 0, the process proceeds to step S12 and, if it is judged that t1 < 0, the process 
proceeds to step S15. 

[0036] When the process proceeds to step S12, the display section 15 displays the maintainable time t1 and a 
w indication or mark representing that the camera is disabled, and the process thereafter returns to step S1 0. When the 
process proceeds to step S15, the display section 15 displays a warning mark indicating that the data can not be 
maintained and then the series of operations is terminated. Referring to the alert indication at step S1 5, an LED or the 
like may be provided and blinked on the camera. 

[0037] A description will now be made on the case in which AWh > x W0 is judged in the above-described step S7 
15 and the process proceeds to step S16. Fig. 4 shows a subroutine that represents the process at step S16. At step S20, 
it is judged whether a recording medium 12 is attached to the camera. If yes, the process proceeds to step S27 and, 
if not, the process proceeds to step S21 . 

[0038] At step S21 . It is judged whether the buffer memory 7 is full of image data or whether no image data can be 
recorded in the buffer memory 7. If it is judged at step S21 that the memory is full of image data, the process exits the 

20 subroutine in Fig. 4 to proceed to step S10 in Fig. 3. If it is judged that there is a room for further recording, the process 
proceeds to step S22. It is judged at step S22 whether the full-press switch 6b in Fig. 2 has been turned on to perform 
a photographic operation. If a photographic operation has been performed, the process proceeds to step S23 to perform 
a photographic process. At step S24, the photographed image data is recorded in the buffer memory 7. If it is judged 
at step S22 that a photographic operation has not been performed, the process skips steps S23 and S24 to proceed 

25 tostepS25. 

[0039] At step S25, a maintainable time t1 is calculated according to Equation (2) : and the maintainable time t1 is 
displayed on the display section 15 at step S26. When the process at step S26 is finished, the series of operations 
shown in Fig. 4 is terminated to return to the main routine in Fig. 3, and the process further returns to step S3 from 
step S16. 

30 [0040] When the process proceeds to step S1 4 based on a judgment at the above-described step S4 that a maintain 
time has been set, the process returns to step S1 after the photographing and recording processes shown in Fig. 4. 
The photographing and recording processes in Fig. 4 will not be described here because they have been described 
at step S1 6. 

[0041 ] If it is judged at step S27 that the recording medium 1 2 is full, the process proceeds to step S21 . If the answer 
35 at step S27 is negative, the process proceeds to step S28. If it is judged at step S28 that a photographic operation is 
in progress, the process proceeds to step S29 to perform the above-described photographic process. Thereafter, the 
photographed image data is transferred to and recorded in the recording medium 12 at step S30. When the answer 
at step S28 is negative, the process returns to a predetermined step. 

[0042] When it is judged at step S27 that the recording medium 12 is full or when it is judged at step S21 that the 
40 buffer memory 7 is full, an indication may be displayed on the display section 15 to indicate that no data can be preserved 
in the recording medium 12 or buffer memory 7. 

[0043] As described above, the camera of the present embodiment has the following advantages. 

(1) Since image data can be recorded in the buffer memory 7 even if no recording medium 12 is available, a 
45 shooting opportunity will not be missed even in the case of a sudden need for photographing. 

(2) Since image data is recorded and preserved in the buffer memory 7 when the recording medium 12 is not 
attached or when the recording medium 12 is full of image data, a shooting opportunity will not be missed due to 
mounting or replacement of the recording medium 12 unlike a conventional camera. 

(3) Since a camera enabled time is displayed on the display section 15 when a desired data maintain time is set, 
so one can easily recognize how long the photographic operation is enabled, which makes it possible to take pictures 

without being pressed for time. Further, since functions of the camera other than data maintenance function are 
automatically disabled when the remaining capacity of the battery 8 becomes equal to or smaller than a maintain 
capacity that is required for maintaining data, it is possible to avoid situations in which the camera is overused to 
reduce the data maintainable time below a scheduled time. 
55 (4) Since a maintainable time t1 is displayed on the display section 1 5 when a maintain time is set, one can always 

recognize how long data can be maintained in the buffer memory 7, which makes it possible to avoid situations in 
which the maintain time is used up before a preserving operation. 
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Claims 

1 . An electronic camera comprising: 

5 a volatile memory for temporarily maintaining image data; 

a detection means for detecting a remaining capacity of a battery for supplying power to said volatile memory; 
and 

a maintain time calculating means for calculating a maintainable time of the image data maintained in said 
volatile memory based on the remaining capacity detected by said detection means. 

10 

2. An electronic camera according to Claim 1 , further comprising a display for displaying the maintainable time. 

3. An electronic camera comprising: 

*5 a volatile memory for temporarily maintaining image data; 

a detection means for detecting a remaining capacity of a battery for supplying power to said volatile memory; 
a setting means for setting a desired data maintain time for said volatile memory in which the image data is 
maintained; 

a maintain capacity calculating means for calculating a maintain capacity that is a battery capacity to allow 
20 the image data to be maintained for the desired data maintain time; and 

an enabled time calculating means for calculating a time during which the camera is enabled based on a 
capacity difference obtained by subtracting the maintain capacity from the remaining capacity of the battery. 

4. An electronic camera according to Claim 3, further comprising a display for displaying the camera enabled time. 

25 

5. An electronic camera according to Claim 4, further comprising a maintain time calculating means for calculating 
a maintainable time of the image data maintained in said volatile memory based on the remaining capacity of the 
battery detected by said detection means, wherein 

said display displays the camera enabled time and the maintainable time. 

30 

6. An electronic camera according to Claim 4, wherein said display displays the desired data maintain time set by 
said setting means along with the camera enabled time. 

7. An electronic camera comprising: 

35 

a volatile memory for temporarily maintaining image data to be transferred to an external memory of the cam- 
era; 

a detection means for detecting a remaining capacity of a battery for supplying power to said volatile memory; 
a maintain time calculating means for calculating a maintainable time of the image data recorded in said volatile 
^0 memory based on the remaining capacity of the battery detected by said detection means; 

a recording mode selecting means for selecting a first recording mode for transferring and recording the image 
data to the external memory after maintaining the image data in said volatile memory temporarily and a second 
recording mode for recording the image data in said volatile memory; and 

a display for displaying the maintainable time when the second recording mode is selected by said recording 
45 mode selecting means. 

8. An electronic camera according to Claim7, further comprising: 

a setting means for setting a desired data maintain time for said volatile memory in which image data is main- 
s' 3 tained; 

a maintain capacity calculating means for calculating a maintain capacity that is a battery capacity to allow 
image data to be maintained for the desired maintain time; and 

an enabled time calculating means for calculating a camera enabled time based on a capacity difference 
obtained by subtracting the maintain capacity from the remaining capacity of the battery, said display displaying 
55 the camera enabled time and the maintainable time. 

9. An electronic camera according to any one of Claims 3 through 6 and Claim 8, further comprising a disabling 
means for disabling operations of the camera other than the maintenance of image data recorded in said volatile 
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memory when the remaining capacity of the battery is equal to or smaller than the maintain capacity. 
10. An electronic camera comprising: 

5 a volatile memory for temporarily maintaining image data; 

a detection means for detecting a remaining capacity of a battery for supplying power to said volatile memory; 

a maintain time calculating means for calculating a maintainable time of the image data maintained in said 

volatile memory based on the remaining capacity of the battery detected by said detection means; 

an enabled time calculating means for calculating a camera enabled time based on the remaining capacity of 
w the battery detected by said detection means; and 

a display for displaying the maintainable time and the camera enabled time. 
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FIG. 2 
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FIG.3 
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FIG.4 
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